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SECTION 1 
General 

1.1 Introduction 

This Eight Mile-High Plains Well Level II Feasibility study was authorized by the 
2004 Session of the Wyoming Legislature to be conducted as part of the Wyoming 
Water Development Commission (WWDC) program. The primary purpose of this 
investigation is to evaluate the water supplies, distribution and storage system of the 
Eight Mile Subdivision Improvement and Service District and the High Plains 
Subdivision to determine the condition of the system components and to identify 
improvements required for the water systems to provide for the long term needs of 
the two subdivisions. The Wyoming Water Development Commission has identified 
three adjacent rural subdivisions currently served by individually owned wells that 
have the potential to join with the Eight Mile/High Plains Districts and create a larger, 
regional type water system. Therefore, a secondary purpose of this investigation is 
to evaluate the water supplies, distribution and storage system options for Big Sky 
Subdivision, High Country Estates and Mountain View Subdivision and to assess the 
willingness of the property owners of these developments to participate in a regional 
water supply system. A component of this study identified the demands of Big Sky 
Subdivision, High Country Estates and Mountain View Subdivision to determine the 
feasibility of creating a regional service area. Analyses were performed to determine 
whether additional supply and storage would be required. During the preparation of 
the Level II Study, WWDC staff requested that a "potential rural development", 
Bennor 
Subdivision be 
included in the 
evaluation since 
it is within one 
mile of Mountain 
View Subdivision 

~;~~~~i~1 ::~~; ' "\ ~.:~G~~ -~ !' . 
user base. The "{;!:~ " " - ~ ~~~. " , 
location of Eight '::" ' ~"'l£~~ ' 4";' / '.' -'~~i~~Ew , .-
Mile and High ,;',:',' ,~l' ~ic ;,<,:,c ':{ ; .• ':,, :' 
Plains 
subdivisions and 
adjacent 
subdivisions is 
shown on Figure 
1-1. The Bennor 
Subdivision was 
evaluated as a 
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potential future user of the regional system once the improvements installed by the 
initial developer no longer meet the needs of the residents. 

The focus of this Level II investigation is to identify the demand for the Eight Mile 
and High Plains systems, to determine what, if any additional supply is required, and 
to suggest changes to operational procedures to insure efficient operation and 
longevity of the systems. Analyses were performed as part of this study to determine 
the feasibility of connecting the two water systems so that additional supply would 
need to be developed in only one of the systems instead of both. Additionally, the 
wells supplying both water systems were questionable and during the course of this 
study, the Eight Mile well was evaluated to determine whether it could continue to 
serve the districts or whether it should be repaired or abandoned and replaced. In 
anticipation that the two existing wells would not be suitable for rehabilitation, a 
geohydrologic investigation was conducted to site a new well for the area. Since 
Eight Mile operates at a higher hydraulic grade line elevation than High Plains, it was 
decided to locate a new well in the Eight Mile system. This configuration would 
provide for additional capacity to both systems without requiring a booster pumping 
station. Preliminary designs and cost estimates were prepared for the facilities 
required to 
create an 
integrated F"""FI ~. \~~"""""'~""""""~""""'F""""""'~~~""""""'''''''''''''''''''''''~~F''''''''''''''':''''''F''''~''''''''''''''~~""""""",,-----' 

system. Figure "v 
1-2 shows the 
location of the 
subdivisions' 
current wells and ~~ 
tanks. The cr rr 

adjacent 
subdivisions rely 
on individual 
wells, therefore, 
no public use 
wells or tanks are 
identified on 
Figure 1-2. 
Preliminary 
designs and cost 
estimates were 
also prepared for 
the facilities 
required in the surrounding developments to create a regional system. 

1.2 Summary of Findings 

FIGURE 1-2 

Based on a review of the data for the systems, personal communication with the 
system operators and residents of the affected areas both the existing Eight Mile 
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and High Plains water· supply systems can be improved. A listing of this study's 
findings for the Eight Mile and High Plains subdivisions are listed below. 

1.2.1 Eight Mile Subdivision Water System 
1. The Eight Mile Subdivision system has a marginally adequate supply. 

2. The Eight Mile Subdivision is supplied by one source (Eight Mile No. 1 
Well), which leaves it vulnerable to interruptions in supply if problems 
were to occur with the well, the pump or the main pipeline from the 
storage tank to the distribution system. 

3. Eight Mile Subdivision has a small storage tank (87,000 gallon). This 
tank could provide approximately 1 % days of storage capacity at 
maximum day demand if the well were out of service. 

4. The water contains gas and the pump will gas lock when pumped at 
too high of a rate. 

5. The existing tank foundation is settling and needs to be shorn up. 

6. The steel casing in the existing well is thin-walled and is failing. 

1.2.2 High Plains Subdivision Water System 
1.. The High Plains Subdivision system has an inadequate supply. 

2. The High Plains Subdivision is supplied by one source, which leaves it 
vulnerable to interruptions in supply if problems were to occur with the 
well or the pump. A hole is reported to exist in the existing well casing 
at an approximate depth of about 90 feet below ground level. 

3. High Plains Subdivision has a small storage tank (16,800 gallon). This· 
tank could provide approximately 1 ~ days of storage capacity at 
maximum day demand if the well were out of service. 

4. The liner in the well is bent, limiting the pump to 7.5 hp resulting in a 
production rate of only 12 gpm. 

5. The High Plains' well is completed in the Wasatch Aquifer which has 
marginal to poor water quality. 

1.3 Recommendations 

After developing the estimated user costs for the proposed regional system and the 
integrated system between High Plains and Eight Mile, interest in a regional system 
waned. Residents of Eight Mile are still very interested in upgrading their water 
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system, however, only Yl of the residents (3 out of 9) in High Plains were willing to 
pursue an integrated system and none of the surrounding subdivisions wished to 
pursue further the regional water system concept. Those residents interested in 
pursuing an integrated system with the Eight Mile Subdivision are investigating the 
installation of a polyethylene pipeline to tie into Eight Mile's water system and are 
trying to generate greater interest in the project during the continuation of the Level II 
study. Therefore, all recommendations resulting from this study deal with the 
prop~sed system improvements to the Eight Mile Subdivision. These include drilling 
a new Fort Union Formation well to replace the existing well that is failing and a new 
storage tank to replace the existing tank that requires modifications to its foundation. 

1.4 Acknowledgements 

Wester-Wetstein & Associates, Inc. wishes to acknowledge the following individuals 
who contributed significantly to this study. Mr. Chace Tavelli, WWDC Project 
Manager and Mr. Kevin Boyce of the WWDC, provided direction for the overall 
study, as well as input into critical areas of the analyses. 

Representatives of the District Boards including Mr. Jay Gomez, provided necessary 
information and direction pertaining to the water supply and distribution needs of the 
subdivisions. The operators of the water systems, Mr. Duane Faucet with the Eight 
Mile Subdivision Improvement and Service District, and Mr. John Simmon and Ms. 
Kodi Majors with the High Plains Subdivision, provided assistance in the collection 
and analysis of data, and gave insight into the history and operation of their 
respective water systems. 
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SECTION 2 
Demand Estimates 

2.1 Background 

Campbell County has experienced a sustained period of rapid growth since the 
development of the Powder River Basin coal reserves began in the mid-1970s. With 
this growth came the development of numerous subdivisions and the subsequent 
formation of many water and sewer districts. Eight Mile Subdivision and High Plains 
Subdivision are two very small water districts in the area, serving a combined 
population of about 127 people. The subdivisions developed near the interchange of 
Interstate 90 and Force Road. Other rural residential subdivisions also developed 
near the interchange that did not install central water systems instead they relied on 
individual wells for a water supply. These subdivisions include Big Sky Subdivision 
north of Eight Mile Subdivision and High Country Estates and Mountain View 
Subdivision south of Eight Mile Subdivision across Interstate 90. Development 
pressure adjacent. to the interchange continues with a proposed rural residential 
development currently in progress with a potential future build out population of 
about 480 persons (Bennor Subdivision). . . 

This proliferation of small water systems coupled with the expanding supply needs of 
the City of Gillette created an enormous demand on the limited water resources in 
the area, and, more specifically, on the Fort Union Formation aquifer due to its 
accessibility and high quality water. Because of this, in 1993 the Wyoming Water 
Development Commission funded the Gillette Area Water Master Plan, performed by 
HKM Associates, to evaluate the region's water supply needs in an effort to more 
efficiently utilize the area's water resources. 

As part of the master plan, the water supply needs of the Eight Mile, High Plains, Big 
Sky, High Country Estates and Mountain View subdivisions were studied, and a 
possible regionalization scenario, which included these five subdivisions, was 
evaluated. Based on both economic and operational concerns, HKM concluded that 
these five subdivisions provided "the best example of a future subregional or cluster 
system in an outlying area" of Campbell County. 

HKM noted that the central water systems of Eight Mile and High Plains 
Subdivisions were reported to be in good condition although the overall quality of the 
Eight Mile Subdivision distribution system had been questioned in an EPA report. 
Therefore, the basic distribution infrastructure is in place for a combined Eight 
Mile/High Plains water system; however, the available water supply for this system is 
considered to be inadequate. 

The current combined Eight Mile/High Plains Level II feasibility study was funded to 
evaluate the Eight Mile and High Plains Subdivisions water systems. The Wyoming 
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Water Development Commission has expanded the study to include evaluating. a 
small regional system to serve the adjacent subdivisions. 

2.2 Service Area 

The limits .of the service area for this project as specified in the scope of services are 
defined as the boundaries of the Eight Mile and High Plains Subdivisions. In 
addition, a regional service area is to be identified. The regional system boundaries 
are defined as the boundaries of Eight Mile, Big Sky and High Plains Subdivisions 
on the north side of Interstate 90 and High Country Estates and Mountain View 
Subdivision on the south side of Interstate 90. Bennor Subdivision, a rural residential 
development that is still in the planning stages, could be included in the service area; 
however, it is not feasible to include the development until a later date. New 
development is not eligible for WWDC funding. When this project was funded, each 
of these subdivisions was reaching full development. It was noted that there are 
several instances of 2 or more adjacent platted' tots being used as a single lot. 
However, as long as the lots remain legally identified as individual lots, they should 
be counted as vacant lots with the potential for development. Therefore, population 
estimates within the current boundaries of the subdivisions include the development 
of these vacant lots. 

Although the scope of services defines the service area to be within current 
boundaries, there is potential for development near all of the subdivisions. There are 
11 homes on unplatted land outside of the regional system boundaries that are 
serviceable by the regional. system. The study service area is shown on Figure 2-1. 

2.3 Current Population and Demand 

2.3.1 Eight Mile Subdivision 
The Eight Mile Improvement and Service District currently serves a population of 

. approximately 101 with 31 taps. Water use data for a five-year period from 2000 
through 2004 were obtained from the District and were used to examine the 
adequacy of the ·current supply. This data was compiled as shown in Table 2-1. 

The average day demand calculated for the period from 2000 through 2004 is 
22,300 gallons for the Eight Mile Improvement and Service District or 220 gallons 
per capita per day (gpcd) based on an estimated population of 101. In general, 
average day demand is normally at least 150 to 250 gpcd. 
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Table 2-1 
Eight Mile Improvement and Service District 

Monthly Water Use Data 

Monthly Water Use Data (gallons x 1000) 

2000 2001 2002 2003 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Yearly 
Total 

2004 

450* 

450* 

450* 

600 

750 

1,000 

1,000 

1,500 

539 

500* 

450* 

450* 

8,139 

* Denotes missing data. Demands for these months were estimated by taking an average for 
that same month from the other years. 

5 Year Average = 8,139,000 gallons I year 
5 Year Average Day = 22,300 gallons I day 

2.3.2 High Plains Subdivision 
The High Plains Subdivision serves approximately 26 residents with 8 taps. Again, 
water use records for the five year period from 2000 to 2004 were used to evaluate 
the current water supply needs. These data are presented in Table 2-2. The 
monthly values represent the sum of all meter readings in the District. 

From the 5-year use data, the average day demand for High Plains was calculated 
to be approximately 5,375 gallons, which equates to a per capita demand of 206 
gpcd. 
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2000 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Yearly Total 

Table 2-2 
High Plains Subdivision 
Monthly Water Use Data 

Monthly Water Use Data (gallons x 1000) 

2001 2002 2003 2004 

121* 

121*-

121* 

121* 

223* 

223* 

223* 

223* 

223* 

121* 

121* 

121* 

1,962 

* Denotes missing data. Demands for these months were estimated by taking an average for 
that same month from the other years. 

5 Year Average = 1,962,000 gallons / year 
5 Year Average Day = 5,375 gallons / day 

2.3.3 Big Sky Subdivision, High Country Estates and Mountain View Subdivision 
Big Sky Subdivision, High Country Estates and Mountain View Subdivision consist of 
approximately 108 residents on 33 lots. Individual or multiple lot, joint use wells 
serve the lots, therefore no consistent records exist to establish monthly water use. It 
is assumed that average day demand is similar to an average of Eight Mile and High 
Plains systems. The average use per day per person in these two subdivisions is 
213 gallons, which will be used to define use in Big Sky, High Country Estates and 
Mountain View Subdivisions. 
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2.4 Maximum Day Demand 

Daily records do not exist for the Eight Mile or High Plains systems; therefore, a 
maximum day demand factor was calculated using data from other Wyoming cities. 
Records from several communities throughout the state, including the City of 
Gillette, -were examined to determine a ratio between average and maximum day 
use. These data, which are presented in Table 2-3, show that the values for the 
ratio of the maximum day demand (MD) versus the average day demand (AD) range 
from approximately 2 to just over 3 for the communities studied. Therefore, an 
average value of 2.5 was chosen for the Eight Mile, High Plains and proposed 
regional system. Applying this ratio to the average day demand yields the maximum 
day demand. Tables 2-4 and 2-5 summarize the average day and estimated 
maximum day demands for Eight Mile, High Plains and proposed regional system. 

Table 2-3 
Maximum Day Versus Average Day Demand Data 

Maximum Day (MD) Average Day (AD) 
Community Demand (gpcd) Demand (gpcd) MD/AD 

TOrringtona 1106 446 2.48 

Edgertonb 413 150 2.75 

Midwest> 550 200 2.75 

Evansvilleb 414 150 2.76 

Mills-Wardwellb 409 150 2.73 

Casper> 645 233 2.77 

Cheyenneb 552 226 2.44 

Douglasb 772 269 2.87 

Laramieb 548 229 2.39 

Mandersonc 474 242 1.96 

Gilletted 565 185 3.05 

Average = 2.50 

a Source: Banner Associates, Inc., 1995 
b Source: James M. Montgomery, Consulting Engineers, Inc., 1989 
C Source: Graham, Dietz and Associates, Inc., 1994 
d Source: HKM & Associates, Inc., 1993 
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Table 2-4 
Existing Average Daily Water Demands 

Area Gallons/Day GPM Population 

Eight Mile 22,300 16 101 

High Plains 5,375 4 26 

Big Sky 4,260 3 20 

High Country Estates 11,100 8 52 

Mountain View 7,670 5 36 

Adjacent Homes 7,670 5 36 

Bennor 0 0 0 

Total 58,375 41 271 

Table 2-5 
Existing Maximum Daily Water Demands (Gallons) 

(Average Day x 2.5) 

Area Gallons/Day GPM Population 

Eight Mile 55,750 39 101 

High Plains 13,435 9 26 

Big Sky 10,650 7 20 

High Country Estates 27,750 19 52 

Mountain View 19,175 13 36 

Adjacent Homes 19,175 13 36 

Bennor 0 0 0 

Total 145,935 101 271 
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GPCD 

220 

206 

213 

213 

213 

213 

0 

215 

GPCD 

552 

517 

533 

533 

533 

533 

0 

539 



2.5 Population Projections 

Population projections for the 30-year planning horizon of this study were made 
using data compiled for the City of Gillette Master Water Plan Update. Persons per 
single-family dwelling were set at 3.25 people per dwelling. The increase for· the 
established and proposed subdivisions is to complete build out of developments. 
The increase for the areas adjacent to the subdivisions is defined at 1.5% per year. 

The total current population of a combined Eight Mile/High Plains system is 
approximately 127. The projected population in the year 2034 was calculated to be 
140 based on full subdivision build out. 

On a regional basis, the total current population for all existing and proposed 
subdivisions is estimated to be 234 with an additional 36 persons living adjacent to 
the subdivided areas. The project population in the year 2034 was calculated to be 
783 in the built out subdivisions with an additional 92 persons living in the adjacent 
areas for a total service population of 875 persons. 

The majority of the growth results from the assumed full development of the Bennor 
Subdivision. At the time of this report, the Bennor Subdivision exists mostly on paper 
although a well has been drilled to serve all or part of the Bennor development. 

There are large tracts of undeveloped land adjacent to all of the existing 
subdivisions. It is possible that that some of this land will be developed, similar to 
the proposed Bennor Subdivision. However, the most likely development scenario 
will be individual residential tracts developed along or near the transmission and 
distribution mains of the existing system or mains installed as a result of this study. 
The most likely area for such individual residential development would be along the 
transmission main between High Plains and Eight Mile Subdivisions. 

Large developments' such as the proposed Bennor Subdivision will be required to 
provide the necessary water system infrastructure at the time of development. The 
primary supply option for any new development within adjacent areas would be 
simply to drill new wells and construct separate systems. There are other issues, 
however, that must be taken into consideration when discussing new development in 
the Gillette area. Because of the limited water resources in the area and the heavy 
use of the Fort Union Formation, Campbell County and the State of Wyoming are 
encouraging regionalization or the combination of systems wherever feasible. By 
combining systems, the number of wells 'tapping the aquifer can be reduced. 
Therefore, population and demand projections for this scenario will be made based 
on supplying adjacent areas from a regionalized system. 

Zoning maps for the Gillette area encompassing Eight Mile, High Plains, Big Sky, 
High Country Estates and Mountain View Subdivisions were obtained from the 
Campbell County Public Works Department. The majority of undeveloped land is 
either not zoned or .is currently zoned "Suburban Residential". It cannot be 
estimated which land will be developed as commercial and which will be developed 
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as residential. For this study it was assumed the future development will be 
primarily residential since it requires the highest water demand. 

Any substantial residential or commercial development adjacent to the existing 
subdivisions would be too large to be served by the Eight Mile/High Plains water 
systems. Additional demand could not be met without substantial investment to 
increase production capabilities. Therefore, the area of future development that 
could be served by the Eight Mile/High Plains water systems or a regional water 
system was limited to the equivalent of a modest 1.50/0 annual growth rate for the 
areas outside the platted subdivisions 

Table 2-6 
Existing and Projected Future Populations 

Area 
Existing Future Growth Projected 

Population Population 

Eight Mile 101 10 111 

. High Plains 26 3 29 

Big Sky 20 13 33 

High Country Estates 52 29 81 

Mountain View 36 16 52 

Adjacent Homes 36 56 92 

Ben nor 0 478 478 

Total 271 605 876 

2.6 Projected Water Demands 

2.6.1 Future Demand Estimates 

The average and maximum day demands for the projected population were 
calculated simply by multiplying the per capita use by the future population. Bennor 
Subdivision's future demand was established at the average of Eight Mile and High 
Plains Subdivisions These demands are presented in Tables 2-7 and 2-8. 
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Area 

Eight Mile 

High Plains 

Big Sky 

Table 2-7 
Estimated Future 

Average Daily Water Demands 

Population GPCD 

111 220 

29 206 

33 213 

High Country Estates 81 213 

Mountain View 

Adjacent Homes 

Sub-total 

Bennor 

Total 

Area 

Eight Mile 

High Plains 

Big Sky 

52 213 

92 213 

398 

478 213 

876 

Table 2-8 
Estimated Future 

Maximum Daily Water Demands 
(Average Day x 2.5) 

Population GPCD 

111 552 

29 517 

33 533 

High Country Estates 81 533 

Mountain View 52 533 

Adjacent Homes 92 533 

Sub-total 398 

Bennor 478 533 

Total 876 

2-9 

Gallons/Day GPM 

24,400 17 

5,975 4 

7,030 5 

17,250 12 

11,075 8 

19,600 14 

85,330 60 

101,815 71 

187,145 131 

Gallons/Day GPM 

61,275 43 

14,990 10 

17,590 12 

43,175 30 

27,720 19 

49,040 34 

213,790 148 

254,775 177 

468,565 325 



SECTION 3 
Evaluation of Existing Water Supply Systems 

The Eight Mile/High Plains water supply systems were evaluated to determine if the 
existing groundwater sources could satisfy the future demands of Eight Mile and High 
Plains Subdivisions. The evaluation consisted of discussions with water system operators, 
review of water system records, and visual inspection of the well sites. The evaluation did 
not include internal examinations of the wells but did include a limited constant rate 
drawdown and recovery test on the Eight Mile No. 1 well. 

3.1 Eight Mile Subdivision 

One Fort Union Formation well currently supplies the Eight Mile Improvement and 
Service District. The well was originally drilled by Ruby Drilling Company for Ronald 
Derksen in 1980 and was assumed by the District in 1992. It is completed to a total 
depth of 1,505 feet. The well is constructed with 6- 5/8 inch casing and is perforated 
opposite 3 distinct sands in the Fort Union Formation. The well was Originally 
capable of a reported yield of 100 gpm .. To minimize the production of sand and gas 
in this well, the production has been restricted to about 55 gpm to reduce the 
production of sand and gas. 

A search of State Engineers Office records indicated that the original permit for the 
well (U.W. P54556W) had been canceled and replaced by a permit for the 
Improvement and Service District (U.W. P88702W). 

The pump is a 25 Hp Red Jacket pump set at 805 feet. The production pipe was 
replaced in October 2003. The system operator believes the production pipe was 
replaced with oil field steel pipe. 

The well can meet the current and projected maximum day water demands of the 
system; however, the condition of the well dictates that it be replaced. The increased 
production of sand that has forced the District to reduce the production rate and the 
removal of several pieces of steel casing during the most recent pump change 
indicates that the well casing has failed. Therefore, it is recommended that the well 
be replaced with a new Fort Union Formation well. A procedure and cost estimates 
to perform this procedure are outlined in Section 6.0. 

3.2 High Plains Subdivision 

One Wasatch Formation well (High Plains #2 Well) currently supplies the High 
Plains Subdivision. The well was originally drilled for the High Plains Homeowner's 
Association in 1990. It is completed to a total depth of 1,044 feet. The well was 
originally capable of a reported yield of 25 gpm. Production had declined to a 
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discharge of only 5 gpm although this has increased to 12 gpm with a recent pump 
change and by setting the pump deeper. 

A search of State Engineers Office records indicated that the original permit for the 
well (U. W. P56544W) issued to Frank Latta had been canceled and replaced by a 
permit for the Improvement and Service District (U.W. P81803W). Another Latta 
well, High Plains #1 was completed to a depth of 668 feet. An additional well permit 
(U.W. P14668W) was issued in 2002 but this well has not been drilled. 

The pump is a 7.5 Hp pump set at 870 feet. The previous pump was a 5 Hp pump. 
Because of the decrease in the production, a larger pump was installed at a lower 
depth. The size of the pump that can be installed in this well is restricted because of 
a bend in the liner. 

At 12 gpm, the well can meet the current and projected maximum day water 
demands of the system, however, there is a hole in the casing at 90 feet. An attempt 
to repair the hole by setting a bridge plug and squeezing cement into the formation 
failed due to shallow groundwater. 

It is recommended that the well be replaced with a new Fort Union Formation well 
shared with the Eight Mile Improvement and. Service District. A procedure and cost 
estimates to perform this procedure are outlined in Section 6.0. 

3.3 Big Sky, High Country Estates and Mountain View 

The residents of Big Sky, High Country Estates and Mountain View obtain their 
domestic water from a number of individual and joint wells. The wells vary in depth 
from less than 50 feet to about 670 feet with most wells in the 200 to 400 feet range. 
Water production varies from 4 gpm to 25 gpm with an average production of about 
14 gpm. Water quality is unknown although it is probably poorer than the Fort Union 
since production would be from the Tertiary Wasatch Aquifer. 

3.4 Total Water Supply for a Combined Eight Mile/High Plains System 

Table 3-1 summarizes the available water supply for a combined Eight Mile/High 
Plains system and compares that with the current and future estimated maximum 
day demand. As this table illustrates, the existing system has adequate supply both 
currently and within the 30-year planning horizon for this study. Both wells identified 
in Table 3-1 have physical problems that indicate their useful life is extremely limited. 
A new well is recommended to replace Eight Mile Well No.1. This well will also 
replace the existing High Plains No.2 well if the two systems join. 
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TABLE 3·1 
Existing Well Capacity Versus Estimated Maximum Day Demand 

Combined Eight Mile/High Plains System 

Capacity Existing Future 
(gpm) Maximum Day Maximum Day 

System Well Demand Demand 
(gpm) (gpm) 

Eight Mile Well No.1 55 39 43 

High Plains Well No.2 12 9 10 

Total 67 48 53 

Eight Mile/High New Well 220 48 53 
Plains 

3.5 Total Water Supply for a Regional System for Eight Mile, High Plains, Big Sky, 
High Country Estates and Mountain View Subdivisions 

Table 3-2 summarizes the available water supply for a regional system to serve the 
five (5) existing developments and compares that with the current and future 
estimated maximum day demand. As this table illustrates, the existing system would 
be inadequate to supply the current demand from a regionalized system. As 
previously noted, both existing wells have physical problems that indicate their 
useful life is extremely limited. 

Table 3-3 establishes that a single new Fort Union Well could serve a regional 
district, however, there would be no redundancy or operational flexibility in a single 
well system. It is recommended that if a regional system were developed that 
another well be drilled and completed for a redundant supply. 
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TABLE 3-2 
Existing Well Capacity Versus Estimated Maximum Day Demand 

Regionalized System for 5 Existing Developments 

Capacity Existing Future 
(gpm) Maximum Day Maximum Day 

System Well Demand Demand 
(gpm) (gpm) 

Eight Mile Well No.1 55 39 43 

High Plains Well No.2 12 9 10 

Big Sky 7 12 

High Country 19 30 
Estates 

Mountain View 13 19 

'Adjacent Homes 13 34 

Total 67 100 148 

TABLE 3-3 
New Well Capacity Versus Estimated Maximum Day Demand 

Regionalized System for 5 Existing Developments 

Capacity Existing Future 
(gpm) Maximum Day Maximum Day 

System Well Demand Demand 
(gpm) (gpm) 

Eight Mile New Well 220 39 43 

High Plains 9 10 

Big Sky 7 12 

High Country New Well 220 19 30 
Estates 

Mountain View 13 19 

Adjacent Homes 13 34 

Total 440 100 148 
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SECTION 4 
Distribution and Storage System Evaluation 

The Eight Mile and High Plains existing distribution and storage systems were evaluated to 
identify improvements required to enable the systems to function as intended, to improve 
operating efficiency, and to meet public water system standards adopted by the Wyoming 
DEQ. The evaluation consisted of discussions with water systems operators and a visual 
inspection of system facilities including well sites and storage tanks. The evaluation did not 
include excavations of buried components or accessing the interior of the storage tanks. 

4.1 Distribution Systems 

4.1.1 Eight Mile 
The Eight Mile water distribution system primarily consists of 6-inch PVC water 
mains that are reported to be in good condition. The system was installed in the 
early 1980's and is therefore approaching 25 years old. The system was recently 
upgraded with the installation of water meters. As discussed previously, the system 
is currently supplied by a single well that is tied directly to the District's tank via a 
control/chlorination building. The tank then discharges to the distribution system 
through a single 6-inch PVC 
pipeline, which ties into the 
distribution system on Franklin 
Avenue. (Figure 4-1). 

4.1.1.1 Pressure Zones 
The entire Eight Mile water 
system is contained in one 
pressure zone. The storage tank 
operational elevation is insufficient 
to provide adequate pressure to 
all of the Eight Mile system. A 
small 5 Hp Berkley booster pump 
and four 87 gallon pressure tanks 
are used to meet the system 
pressure. Without this booster 
system static pressures in the 
Eight Mile system would range 
from 26 psi to 74 psi. This is 
based on a hydraulic grade line 
elevation of 4,900 feet above 
mean sea level (MSL) at the 
existing tank and minimum and 

FIGURE 4-1 

maximum ground elevations of 4,730 and 4,840 feet MSL, respectively. The ground 
level elevation at the tank and the elevations throughout the rest of the system were 
taken from USGS topographic maps. 
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Water from the 87,000 gallon tank is piped to the well house where the small booster 
pump pumps the water 
into the four pressure 
tanks. The series of 
pressure tanks lengthens 
the time between the 
operation of the booster 
pump (cycling) that is 
required to meet the 
demands of the system. 
Frequent cycling will 
shorten the operational 
life of a pump. A picture 
of the booster system 
contained in the Eight 
Mile well house is shown 
in Figure 4-2. The 
pressure tanks are set to 
maintain system FIGURE 4-2 
pressu re at the well 
house between 50 psi and 60 psi. Given the minimal headloss in the 6-inch 
distribution pipeline at both the average day (15 gpm) and maximum day (39 gpm) 
demands, (0 and 0.1 feeU100 feet, respectively), these pressures are maintained 
throughout the Eight Mile system with the exception of the topographically low areas 
in the very northwest corner of the subdivision where the pressures approach 100 
psi. 

4.1.1.2 Fire Flow 
Fire flow criteria used to evaluate the Eight Mile system are based on information 
from the Insurance Services Office (ISO). ISO standards are used to set insurance 
rates based on type of dwelling, spacing, etc. All structures within the subdivision 
are residential and, based on the spacing between dwellings, it is recommended that 
the Eight Mile system be able to deliver 500 gpm fire flow at all points throughout the 
network for a duration of 2 hours. 

From a review of the Eight Mile distribution system, it appears that 1,000 gpm is 
attainable throughout the entire system. The critical hydrant is located at the 
intersection of Webster Street and Edison Avenue. Here the combination of fire 
hydrant elevation and length of pipeline from the well house is the severest. Using a 
C-factor of 150 and a flow of 1,040 gpm (fire flow plus maximum day demand) the 
anticipated pressure at this hydrant is approximately 25 psi which is above the 
industry standards of a minimum residual pressure of 20 psi be maintained at all 
points in a distribution system during a fire event. 
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The limiting factor in providing the fire flow is not the distribution system; it is the 
limited storage available at Eight Mile. In order to provide a fire flow of 1,000 gpm 
and the maximum daily demand of 40 gpm for a two-hour duration, the available 
storage would need to be increased from 87,000 gallons to approximately 120,000 
gallons. This is based on the well producing at a rate of 55 gpm for this two-hour 
duration. This would also nearly deplete the storage tank, a practice that is not 
recommended due to sediment from the bottom of the tank that may be introduced 
into the system. Because the subdivisions in the area are serviced by a rural fire 
district, there will not be much, if any, impact to their insurance ratings by meeting 
the fire flow requirements. The system does allow for easy filling of the rural fire 
equipment. 

4.1.1.3 Telemetry System 
The existing Eight Mile water supply system is simple and, therefore, does not 
require a telemetry system. The starting and stopping of Well No. 1 is controlled by 
Murphy Switches that sense the level of water in the Eight Mile tank. The well, tank, 
and Murphy Switches are all at the same location. 

4.1.1.4 Fire Hydrants 
Fire hydrants in the Eight Mile water system were installed with the original system 
about 25 years ago. They are believed to be in working condition. Fire hydrant 
spacing ranges from 700 to 1000 feet, which is considered acceptable. 

4.1.2 High Plains 
The High Plains 
water distribution 
system consists of 
6" PVC water 
main, which are 
reported to be in 
good condition. 
The main is not 

~~:i~i;;"~~~~,~,~:;~. l .~:5::~l ,:rt,c.: __ :; 
-~\,); H r '"" . . ~ ..... ~ .... c. I ·,!O .~ ...... 

FIGURE 4-3 

looped but consists of a single line serving eight homes on nine lots (See Figure 4-
3). The individual residences are not metered on this system. The well is tied into a 
central chlorination facility via a 6" diameter PVC pipeline. The chlorination/pump 
building is connected to the storage tank with a 6" PVC pipeline. 

4.1.2.1 Pressure Zones 
The entire High Plains water system is contained in one pressure zone. The small 
16,000-galion frac tank that is utilized by the subdivision as a storage tank does not 
have adequate elevation to provide the required pressures to the system's users. 
The topographic relief in the High Plains Subdivision ranges from a high of 
approximately 4,765 feet at the eastern most lot in the subdivision to a low of 4,720 
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feet on the western edge of the development. The ground level in the vicinity of the 
tank is approximately 4,757 feet. With 
an approximate high water elevation 
of the small tank of 16 feet (See 
Figure 4-4), the static pressure on the 
eastern edge of the subdivision is 
less than 3 psi. In order to provide the 
required pressure, the water from the 
tank is boosted at the well house by a 
Y2 Hp PACO "Miniflow" pump. 

4.1.2.2 Fire Flow 
The High Plains water system does 
not provide fire protection. 

4.2 Storage Systems 

Table 4-3 is a summary of the 
storage capacity in the Eight Mile and 
High Plains water systems. The 

FIGURE 4-5 

FIGURE 4-4 

required capacity (shown in Table 4-1) 
was calculated according to Chapter 
XII of the Wyoming DEQ Water 
Quality Rules and Regulations. 

4.2.1 Eight Mile 
The District has one tank with a total storage 
capacity of 87,000 gallons (Figure 4-5). The 
tank is reported to be in good condition, 
although there are minor foundation repairs 
to be made and the overflow pipe has been 
subject to damage in the winter resulting 
from ice build-up. The District has not 
experienced significant shortages with the 
total supply and storage that is available, but 
the decline in production from and the 
condition of the well are of concern. 

Based on Wyoming Department of 
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Environmental Quality (DEQ) standards, storage for public water systems the size of 
Eight Mile's with a single well must be able to accommodate twice the maximum 
daily demand. Using these criteria, Eight Mile requires 111,500 gallons of storage 
assuming a maximum day demand of 55,750 gallons. Therefore, the District is 
deficient about 24,500 gallons of the required storage. 

4.2.2 High Plains 
High Plains has a single tank with a storage capacity of approximately 16,000 
gallons. Using Wyoming Department of Environmental Quality (DEQ) standards, 
storage for public water systems the size of High Plains with a single well must be 
able to accommodate twice the maximum day demand. Using these criteria, High 
Plains requires 26,870 gallons of storage assuming a maximum day demand of 
13,435 gallons. Therefore, the District is deficient about 10,870 gallons of the 
required storage. 

TABLE 4-1 
Eight Mile/High Plains Storage Capacity 

Water System or Tank Year HGL Existing Wyoming DEQ 
. Built Elevation Capacity Required Capacity 

(gallons) (gallons) 

Eight Mile Tank 1980's NA 87,000 111,500(A) 

High Plains 1980's NA 16,000 26,870(A) 

(A) Capacity was determined not including fire flows as the districts are served by 
a rural fire agency. WDEQ Chapter XII, Section 9 (b)(i) states "Number and 
capacity. The total developed groundwater source, along with other water 
sources, shall provide a combined capacity that shall equal or exceed the 
design maximum daily demand. A minimum of 2 wells, or 1 well and finished 
water storage equal to twice the maximum daily demand shall be provided. 
Where 2 wells are provided, the sources shall be capable of equaling or 
exceeding the design average daily demand with the largest producing well 
out of service." 
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SECTION 5 
Hydrogeologic Investigation and Well Siting 

5.1 Geology 

The Ft. Union is a Tertiary age (Paleocene) sedimentary formation that outcrops 
along the margins of the Powder River Basin and over much of the northern section 
of the basin in northeastern Wyoming and southeastern Montana. It rests 
conformably on the Cretaceous Lance formation and is overlain by the Tertiary 
(Eocene) Wasatch formation. In the Gillette area the thickness of the Ft. Union is 
approximately 2,300 feet. ·The actual thickness is difficult to determine for several 
reasons. First, there has always been varying interpretations to the location of the 
boundaries between the Wasatch and the Ft. Union (top of Ft. Union formation) and 
between the Ft. Union and the Lance (base of Ft. Union formation). The second, 
and probably most limiting factor to determine the contact of the Ft. Union with the 
underlying and overlying strata is because the contacts are primarily based upon 
Paleontologic (fossil) or Palynological (pollen) data. 

Brown (1958) in his work established the Ft. Union/Lance contact as the base of the 
first good coal zone, no matter how thin, above the youngest strata containing 
dinosaur fossils. This has become the generally accepted description of the base of 
the Ft. Union. The top of the Ft. Union has been even more hotly debated than the 
Ft. Union/Lance contact, and to this day, is usually very difficult to discern from 
general field reconnaissance, drill cuttings and geophysical logs. Mapel (1958) 
described the top of the Ft. U"nion as the top of the Roland coal or coal bed "0" 
(Mapel reported that the Smith and Roland coal seams merged to form the Wyodak 
coal, however, Gary Glass (1976) offered a different interpretation. He states that 
the Wyodak is formed by the merger of the Canyon coal bed and the Anderson coal 
bed ("0" coal bed). Glass refers to this thick coal seam as the "Wyodak-Anderson" 
coal seam.) Brown (1958), in a different interpretation of the Ft. Union Wasatch 
contact, placed the top of the Ft. Union on the west side of-the Powder River Basin 
at the last Lignite strata overlain by strata containing hyracotherium, coryphodon and 
turtle fossils. Because these markers are absent on the east side of the basin, 
Brown reported that the Roland coal bed is sometimes accepted as the Wasatch/Fl 
Union contact, however, he questioned the legitimacy of this location. Tschudy 
(1976), as a result of his work, states that the Paleocene (Ft. Union)/Eocene 
(Wasatch) contact is marked by the entrance of the Platygarya Group pollen flora. 
Robinson and others (1964) described the base of the Wasatch as the base of the 
thick coal bed 0 (Anderson coal bed). 

For purposes of this study, the top of the Ft. Union has been established as being at 
the base of the Wyodak coal seam. Where the coal splits into two seams, the top of 
the Ft. Union has been established as the base of the lower coal seam (often 
referred to as the Anderson coal bed). Based on the generally accepted description 
of the Lance/Ft. Union contact as described above, it is impossible to determine the 
base of the Ft. Union from geophysical logs. Again, for the purposes of this study, 
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the base of the Ft. Union was established as the last coal above the predominantly 
sandy section of the upper Lance formation. 

The Ft. Union formation is generally comprised of interbedded, non-marine 
sandstone, shale, coal, siltstone and mudstone. In the northern Powder River Basin, 
the Ft.Union is divided into three members, which are in ascending order, the 
Tullock, the Lebo and the Tongue River. In the Gillette area and south of Gillette, 
the Ft. Union has been divided into the Tullock member and the Tongue River/Lebo 
member (Robinson, Et. AI., 1964). However, from previous work in the Gillette area, 
the Ft. Union can still be divided into the three discemable members in the area of 
this study_ The top and base of the Ft. Union has been described previously which 
mark the top of the Tongue River Member and the base of the Tullock Member, 
respectively_ The Lebo Shale Member (base of Tongue River) is characterized by a 
straight line resistivity trace and a distinct positive kick on the conductivity trace on 
the electric geophysical log. In our previous work associated with the City of Gillette 
municipal Ft. Union wells, the base of the Lebo has been called out as the top of the 
first significant sand encountered in this predominantly shale sequence of the Ft. 
Union formation. However, after reviewing the numerous well logs, a more 
consistent marker horizon is present approximately 100 feet to almost 300 . feet 
below this aforementioned marker. Because of the persistence of this marker 
throughout the Gillette area, it was established as the base of the Lebo shale. 

In the Gillette area, the approximate thicknesses of the three Ft. Union members 
are: Tullock - 970 feet, Lebo - 390 feet and Tongue River - 940 feet. In the Eight 
Mile/High Plains Subdivisions area the approximate thicknesses are: Tullock - 435 
feet, Lebo - 225 feet and Tongue River - 1 ,400 feet. Robinson, (Et. AI., 1964) 
reported the thickness of the Lebo shale member to range between 250 to 400 feet 
thick. 

Although the architecture of the Ft. Union is in general fairly drab, consisting of grey 
to greenish grey sands, mudstones and shales, there is a slight uniqueness to each 
member. The Tongue River is characterizes by interbedded light gray to brownish or 
yellowish gray sands, shales, mudstones and siltstones with coal beds that are 
generally greater than two feet thick. The sands in the Tongue River are generally 
more massive than the sands found in the two underlying members. Although the 
sands are usually fine grained it is not uncommon to find sand lenses with fine to 
medium size sand grains. In the Gillette area, the coarser grained sands are found 
in the Tongue River member. 

The Lebo shale member is predominantly a grey to dark grey shale with interbedded 
sands and thin coal seams. The sands present in this member are very fine grained 
and usually very thin, however, the Lebo member does contain some relatively thick 
sand sequences (greater than 20 feet) in numerous wells in the Gillette area. 

The Tullock member is characterized by interbedded grey to greenish grey sands, 
silts and shales with thin coal and carbonaceous shale beds. The sands are usually 
very fine to fine grained, although sands with medium size grains have been found in 
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a couple of the City of Gillette municipal wells (S-23 and S-24) and in the Pine Butte 
well. The sands in the Tullock are generally more "ratty" (containing more silts and 
clays) than the relatively clean, massive sands of the Tongue River. 

The Ft. Union formation was deposited in a fluvial (river), lacustrine (lake) deltaic 
and swampy environment which is responsible for the interfIQuring of the sands, 
siltstones, mudstones, shales and coals. The resultant matrix is highly lenticular and 
discontinuous; in fact, it has been shown that there is often little correlation between 
sands even in wells in very close proximity to one another (Wester-Wetstein & 
Associates, Inc., 1996). However, in wells drilled in and around the City of Gillette, it 
is postulated based on well log data that some sands, especially in the Tongue River 
Member, are common over fairly extensive areas. It is likely that these sands are 
more productive than smaller sand lenses of limited areal extent. 

The depositional history of the Ft. Union is believed to be critical to the quality of 
water produced from each respective member. Based upon data from recently 
drilled Ft. Union wells in the Gillette area, the quality of water produced from sands 
in the Tullock is slightly lower than that produced from sands in the Tongue River. 
The groundwater from the Tullock is usually higher in fluoride, sodium and total 
dissolved solids than that which is produced from the Tongue River and Lebo 
members. Usually an increase in the mineralization of a groundwater is a function of 
permeability and distance from the recharge area. However, the controlling factor 
with the Ft. Union formation appears to be the member of the Ft. Union from which 
the water is produced. An example of this is the Cook Road well and the City of 
Gillette well S-25. The Cook Road well is completed only in the Tongue River 
member while S-25 is completed primarily in the Tullock (30 feet out of a total of 180 
feet of well screen is placed in the Tongue River member). Both wells are an equal 
distance from their respective recharge areas and both wells produce from 
approximately the same depths (1,500 feet to 2,200 feet), but the fluoride level in the 
S-25 well is approximately 4 times greater (4.72 mg/l to 1.2 mg/I) and the sodium 
content is almost 1% times greater (347 mg/l to 246 mgJl) than that in the Cook Road 
well. 

Some of the mineralization associated with water produced from the Tullock sands 
could be due to permeability of the sands. The Tullock sands are usually very fine to 
fine grained and at times are pretty silty and are, therefore, usually less permeable 
than the sands found in the Tongue River member. Travel time of the groundwater 
in the less permeable sands is greater which prolongs the contact time with the 
formation sediment allowing more minerals to be dissolved and taken up into 
solution. The high levels of fluoride in the Tullock are, however, believed to be more 
of a function of the source rock for the sands, rather than the sands hydrogeologic 
properties. 

The source rock for the strata in the Tullock member is believed to be from the 
southwest (Laramie range) based upon crossbedding in the Tullock sands (Lisenbee 
and DeWitt, 1993). One plausible source for the fluoride could be the apatites 
associated with the pegmatoids of the Laramie Anorthosite complex (Frost, Et., AI., 
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1993). At the time of the Tullock 
deposition, the Black Hills had not 
been uplifted and the sediment from 
the Laramie Range area was 
transported, unimpeded, by a series 
of streams flowing northeast across a 
coastal plain to the Cannonball Sea in 
western North and South Dakota 
(Lisenbee and DeWitt, 1993). During 
the period when the Lebo shale 
member was being deposited, the 
initial phase of the Black Hills uplift 
was occurring. This shifted the 
direction of sediment transport from 
east-northeast to north in the study 
area. This direction of transport 
continued through the deposition of 
the Tongue River member as the 
Black Hills continued to be uplifted. 
The postulated direction of sediment 
transport is shown graphically in the 
Figure 5-1. 

The sediment source also plays an 
important role in the composition of 
the sands that are associated with the 
different members. Because the 
source for the sands in the Tullock is 
located at a greater distance than that 
of the Tongue River member, the 
sands in the Tullock are generally 
finer grained than those found in the 
Tongue River and are usually dirtier 
(contain more silts and clays). The 
main reason for this difference is in 
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the positive relief areas onto the flat 
coastal plain region. As the streams FIGURE 5-1 

carrying the sediment get further from 
the source area, the size of the sediment that it is able to carry diminishes. Another 
distinction between the Tullock sands and the Tongue River sands is the 
interpretation that the depositional environment of the Tongue River member is a 
deltaic environment on which the source for the delta sediment is the Black Hills 
uplift (Lisenbee and DeWitt, 1993). As the deltas extended to the west they tended 
to bifurcate which resulted in the lenticular nature of the Tongue River sands. These 
individual sand lenses will tend to merge together in the direction of the main delta 
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body, thus the better communication between individual sands and one explanation 
for the apparent correlation between some of the sand bodies in the Tongue River 
that was previously mentioned. 

5.2 Hydrogeology of Ft. Union Formation 

The Ft. Union formation is a confined aquifer syst.em with the primary water 
production occurring from the sand lenses and fractured coal beds. These individual 
sands each present different aquifer characteristics that are impossible to delineate 
because Ft. Union wells are usually multi-sand (screened) completions which mask 
the properties of the individual sands. With this multi-screen design, the aquifer 
properties determined using standard methods of aquifer and well test analysis are 
usually biased toward the dominant sand or sands in the.well. From previous work 
on City of Gillette and surrounding subdivision's Ft. Union wells, a general 
characterization of the hydrogeologic properties for the different members has been 
identified. Wells that are completed primarily in the Tongue River member will have 
"apparent" transmissivity values greater than 1,000 gpd/ft and specific capacity 
values of greater than one gallon per minute per foot of drawdown (gpm/ft) while 
those wells completed primarily in the Tullock member will have "apparene 
transmissivity and specific capacity values of less than 1 ,000 gpd/ft and 1 gpm/ft, 
respectively. The term "apparent" transmissivity is used because of the anisotropic 
composition of the Ft. Union aquifer. Due to the lenticular nature of the Ft. Union 
sands, most of the assumptions upon which the generally accepted analytical 
solutions for determining an aquifer's parameters are based are violated. The 
transmissivity value calculated is more of a well test specific value and, therefore, 
termed an "apparent" transmissivity. The "apparent" transmissivity value, however, 
can be used as a general comparison of the production capabilities of the Ft. Union 
formation in one area as opposed to another. 

From this slight variation in the hydrogeologic parameters of the different members 
of the Ft. Union formation, it is understandable to think of them as separate aquifer 
systems. However, this is not the case. On a localized basis, and under a short 
term pumping period, each distinct sand lens will function as an individual aquifer 
system, but, as the discharge period increases and the area of contribution expands, 
the Ft. Union formation, as a whole, acts as a single aquifer system. This is clearly 
shown by the potentiometric surface elevations of the recently drilled Ft. Union wells 
(8-21 through 8-27). These wells which were drilled to develop water from the 
Tullock sands, in addition to the lower Tongue River sands, all have static water 
levels that reflect the "aquifer mining" that has occurred in the Ft. Union formation 
over the past approximately 30 years. During this 30 year period only four wells out 
of the 18 City of Gillette Ft. Union formation wells produced water from the Tullock 
(Fox Hills #1, Fox Hills #2, 8-17 and 8-20). All four of these wells also produce from 
the Tongue River and/or Lebo member sands. When factoring in all of the 
surrounding subdivision wells that produce from the upper Tongue River sands, 
these four wells represent a very small percentage of the total volume of water 
produced from the Ft. Union formation. Therefore, if the Tullock is an isolated 
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aquifer from the Tongue River member sands, then the potentiometric surface of 
these recently drilled wells penetrating the Tullock sands should still reflect a pre-
1970 potentiometric surface elevation. This, however, is not the case as was 
mentioned previously, which would indicate that the Ft. Union aquifer, over an 
extended period of pumping, reacts as a single aquifer system. The communication 
that has to exist between sands in order for the Ft. Union to behave in this fashion is 
believed to occur from upward leakance through the claystone, shale, and mudstone 
aquitards. 

To summarize, the Ft. Union aquifer, over the long term, behaves as a single 
confined system. Transmissivity and specific capacities for the formation in the 
Gillette area range from approximately 500 gpd/ft to 1,800 gpd/ft, and 0.60 gpm/ft to 
1.6 gpm/ft, respectively. The production from the Tongue River sands is generally 
greater than that realized from the Tullock sands which is thought to be due to the 
sands in the Tongue River being cleaner, coarser grained and in better 
communication with each other. 

Production from the Ft. Union is also dependent upon the quantity of sand in the well 
and each individual sand's hydrogeologic properties. In the Gillette area, wells in the 
Ft. Union formation will produce from less than 100 gpm to approximately 150 gpm. 
However, in the Wright area, where the competition for the Ft. Union water is not as 
great as in the Gillette area, and the depth to the Ft. Union is deep enough to allow 
nearly the complete Tongue River member to be produced, the production is over 
300 gpm and the transmissivity is approximately 2,000 gpd/ft. 

5.3 Water Quality 

The Ft. Union formation water is a sodium bicarbonate water that is very soft. The 
quality of the water produced from the Ft. Union in the Gillette area is good with 
usually only fluoride exceeding EPA's primary drinking water standard. Often times, 
several constituents will, however, exceed EPA's secondary drinking water 
standards. These are usually iron, sodium, total dissolved solids and turbidity. A 
high turbidity value is most often caused by a poor well design or inadequate 
development of the well following its completion. The turbidity will usually decrease 
once the well has been put into production and the prolonged pumping of the well 
has removed most of the fines from near the screened sand intervals. 

High fluoride, sodium and total dissolved solids levels appear to be associated with 
development of the Tullock sands. The TOS and sodium concentrations are thought 
to be due to the rattier less permeable sands that are more common in the Tullock 
than in the Tongue River member. The fluoride level, as was mentioned previously, 
is believed to be associated with the source area for the sediment comprising the 
different members of the Ft. Union. Both the Tongue River and Tullock member 
sands appear to be high in iron. 
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5.4 Hydrogeology - Eight Mile/High Plains Area 

Very little hydrogeologic information exists for the Ft. Union Formation in the study 
area. Due to the depth to the Fort Union Formation in this area (greater than 1,100 
feet), most of the wells have been completed in the overlying Tertiary Wasatch 
Formation. A review of the Wyoming State Engineer's Office Records shows 47 
permitted wells in the area (Table 5-1). Of these 47 wells, only one well, the existing 
Eight Mile No. 1 Well, has been completed as a Ft. Union well. There are seven 
permitted wells that have either not been completed or the State Engineer's Office 
has not received the Statement of Completion Form associated with them. One of 
these wells is the High Plains No. 3 Well for the High Plains Homeowners 
Association. Because of the poor water quality associated with the Tertiary Wasatch 
Aquifer, this aquifer was not evaluated as a potential groundwater source for the 
proposed Eight Mile/High Plains Regional Water System. The remainder of this 
discussion will pertain to the hydrogeologic properties of the Ft. Union Aquifer. 

Depth to the top of the Ft. Union in the Eight Mile/High Plains area is approximately 
1,150 feet below ground level at an elevation of approximately 3,700 feet MSL. The 
base of the Tongue River Member of the Ft. Union in the study area is at an 
elevation of approximately 2,300 feet MSL and the base of the Ft. Union Formation 
is at an approximate elevation of 1,650 feet MSL. The static water level associated 
with the Ft. Union Aquifer in the study area is approximately 675 feet bgl. This depth 
is approximately 200 feet lower than the original static water level reported shortly 
after the Eight Mile No.1 well was drilled. The depth to the top of the Ft. Union and 
the associated static water level will allow the development of the full section of the 
Tongue River Member in the Eight Mile/High Plains Area. Based on a review of the 
City of Gillette Ft. Union wells, Ft. Union wells in subdivisions surrounding the City of 
Gillette and Wright's Ft. Union wells; this should provide the optimum potential for 
groundwater development. 

Based on the production 
from the wells near Gillette 
producing primarily from the 
Tongue River, the Cook 
Road Well (located 
approximately 2%-miles to 
the northeast from the Eight 
Mile Well - See Figure 5-2), 
and the existing Eight Mile 
No. 1 well, a well fully 1 -a'1~~ 

penetrating the Tongue 
River Member in the study 
area is anticipated to be 
capable of producing 
between 150 and 200 gpm 
with a specific capacity of 
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approximately 1.0 gpmlft. As experienced by the Cook Road well, the Ft. Union 
Aquifer in this area may produce a lot of methane gas with the water. This gas 
production may possibly limit the production from a future well to less than 100 gpm. 
The anticipated production from a new Ft. Union well in the Eight Mile/High Plains 
area was derived from two pump tests. One of these pump tests was performed on 
the Cook Road well in 1993 and the second test was a recent pump test on the Eight 
Mile No. 1 well conducted as part of this study. The Cook Road well is completed in 
the Tongue River Member only with 200 feet of screens placed adjacent to the sand 
zones as identified by geophysical and lithological logs. A 72-hour constant 
discharge test was run at the conclusion of the drilling of the well. The discharge rate 
during this test was held constant at 80 gpm. The apparent transmissivity calculated 
from the Cook Road Well aquifer test was approximately 900 gpd/ft. The specific 
capacity calculated during the initial step test averaged 1.4 gpm per foot of 
drawdown (gpmlft). The specific capacity associated with the well at the conclusion 
of the 72-hour drawdown test was 0.8 gpm/ft. 
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TABLE 5-1 
Eight Mile/High Plains Area 

State Engineer's Office Well Records 
Wells Within One Mile of Eight Mile Well No. 1 

7/12/2OOl 50 W 31 SESE TRAVIS / DMA MCDERMOTT McDERMOTT II 1 OOM 2Il 5JCI No 
1/15119 HEPP 111 OOM,sro 25 6011 No 
4/22/19 W J: SW9N KENNETH A. MCKIM MCKIM 111 sro 1 413 No 

12/30119 CXlNHER 111 OOM 10 *" No 
6/9/19 W swsw ELUS BENNOR**JERRY L BUSH BUSH 111 OOM 25 57!i No 

W NESE FAYE .w:JCEV AND JOHN & NJJCKI HAlVAlA RlRCE WATER INB.llll0 sro 
W NW9N ElGtfT MIlE HOMEOWNERS ST. ASEt;Y;.. ElGtfT MD.E 111 MIS 101: 150!5 Yes 

2/21/1fJ .. 73 W SENW MVB) E IIUllACH IIU.lACH lit OOM 1!1 54Cl No 
W SENW SUSAN A. CINA CINAlll OOM 1 5ICl No 

3/13/1'D W SESE JOSEPH L TOOHEY TOOHEY lit OOM,sro 1~ 46'1 No 
61161191 W SMfW K. K PIlOPERl1ES IIIGSKY 111 OOM,5TO 1 54Cl No 

W SMfW K. K PIlOPERl1ES EN&. BIG SKY 111 OOM,sro 
7f2'J1191 W swtfN RAY E. B.MORE OOM,sro 1 584 No 

12/23/197 W SMfW lAWRENCE G. HAYNES HAVNESlll MIS,COM 1 3711 No 
W NEHE DEUWt D •• DUSTY L ICNCO( ICNCO( 1 OOM 21 5ICl No 

73 W NEHW VJClat RDtARDSIDEBBIE MONTEITH v. RJCHAADS II 1 OOM,sro 
6(21(2 W SENE CRMi ARBOGEST LOt OOM 

W SESE JOHN M HAlVAlA, JR/ND:l.ETTE G HAlVAlA YOlINGII2 OOM 2J 22Il No 

61111 W SWSE R. H •• NELLlE C. RlRCE sro 
W 9It9N .wtES / AMlIER FARBER OOM I 5ICl No 

8/21fJ. W NEHE FRAHK. JANE GOODWIN GOODWIN 111 OOM 1~ JOD No 
W NEHE NORMAN STUDY STUDY til OOM 11 36G No 
W NEHE JOE M BEllAMV 1IEI..lAM't1l2 OOM,5TO 

12/31/1 SHOI!ERII2 sro 20D No 
8(J1(2 W HWNE JOSEPH Q£]MJI( Q£]M1K1I2 OOM 2iI 48D No 
7/Xl/l'1: .. . 73 W HWNE BYRNE LOG HOMES INC. BYRNfll2 OOM,sro 1 J50 No 

73 W NWNW H&t PlAINS HOMEOWNERS ASSOCIAllON H&t PlAINS II 3 MIS 
W NWNW H&t PlAINS HOMEOWNERS ASEt;Y;.. H&t PlAINS 112 MIS 25 10' No 
W NW5E BRENT A/JfM C GORMAN GOAtWtll2 OOM 1 2 No 
W NW9N AOHNJE If/RAMONA L DMIB. JOHN .. l .. OOM 1~ 21 No 

4/13/1. W NW9N DClHALD C. DOlAN DOlAN 111 OOM 2iI 3 No 
W SENE JRA F. SHOI!ER JRA SHOIIER 111 OOM 8 1 No 

10117/2 W SENE LEE MADSEN H&t OOUN'TRY II 2 DOM,sro 401: No 
1/2011 GARST 111 

10/2'111 W 5ESW MATnIlI\ MCClURE**MJCHAEl. J. SHOI!ER OOM,sro 1 2Jl No 

1/511 W 5WNE NIlYN K. • 00l.ETTE A. SPAR8Y SPAR8Y1l1 OOM 1 31 No 
6114/1 W 5WNE fUM) J. AND AOCHEUE M. ICRlEGHOFf IGUEGtIOff 111 OOM No 
3/13/1 W 5WNE JOSEPH E. AND I<AAlENE HALLOCK HALLOCK 111 OOM No 
7/3/1 W SW9N BRENT GORMAN GOAtWtlll OOM No 

11/111191 twElll OOM 1 No 
12/301198 .. W II NWNW OWILES EDWMO HUS()N HUS()N 111 OOM,sro No 
8(J1/1M .. W NW5E LOUIE 1. GR£GERSEN**EDNA GREDERSEN rottl3 OOM,sro No 

73 W • NW9N OWID M. NANNEMANN HANNEMANN 111 OOM 
W NWSW lHQMAS c. OR AllfEN BYRNE BYRNE 111 OOM ~ 3l No 

CEIIUl.lA 112 OOM 10 M No 
1/12/1911 .. r. W SENE JOSEPH T. CEIIUl.lA CEIIUl.lA 111 8 55 No 
10/81191 .. r. W SESE AMCE BISHOP**TOM FlUES BaFtll OOM 25 5~ No 

t0ll1/2ODC .. ClAvalMIIlI 1 OOM 19 66 No 
9/21/1'BJ .. r. W 9MM lROr D,JCHERi L ClA"mlMB ClAYOOMB III (DEEPEN) OOM 6 66 No 
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The recent Eight Mile No. 1 aquifer test was conducted on July 28, 2004. Discharge 
from the test was directed back into the Eight Mile water system. The length of the 
constant rate drawdown test was 6 hours, with recovery data collected for 
approximately 2 hours following the termination of the pump test. These data are 
contained at the end of this Section of this report. Figure 5-3 is a semi-log analysis of 
the drawdown data. The flow-
rate was monitored initially 
using a digital flow meter and 
the water level was monitored 
using an airline set 805 feet 
below ground level and a 200- 10 

psi gage. After the test was 15 

initiated it was determined that g 20 

the totalizer on the flow meter 125 

was inaccurate. Near the end 30 

of the test, the water level in 35 

the storage tank topped the 40 

overflow pipe and the flow 45 

through the overflow piping 

was measured using a bucket 
and stop watch. The bucket 
and stop watch measurement 

50 
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FIGURE 5-3 

along with the time required to refill the storage tank indicated that the discharge rate 
during this drawdown test was 50 gpm. The drawdown data were then plotted on 
semi-logarithmic paper as shown in the adjacent figure and analyzed using the non
equilibrium method developed by Cooper and Jacob (1946). The apparent 
transmissivity calculated from this test was approximately 750 gpd/ft with an 
associated specific capacity of 1.1 gpm/ft. 

The quality of the water produced from a new well completed near the existing Eight 
Mile No.1. well will be very similar to that produced from the Eight Mile No. 1 well. It 
is anticipated that a well completed only in the Tongue River will have a fluoride level 
less than 2 mg/1. The water will be slightly mineralized with an anticipated TDS of 
between 400 and 700 mg/1. 

5.5 New Ft. Union Formation Well 

Due to the lenticular nature of the Ft. Union Formation, the siting of a new well 
should be based upon economic constraints rather than hydrogeologic. As indicated 
by the Cook Road well, there is the potential to encounter over 200 feet of sands in 
the Tongue River Member of the Ft. Union Formation in the Eight Mile/High Plains 
area. Because the existing well is located at the highest topographic area in the 
study area and is; therefore, very near the storage tank, it is recommended that a 
new well be located near the existing well to minimize the cost to tie the proposed 
new well into the existing Eight Mile water system. One option available would be to 
petition the State Board of Control to assign the existing water right associated with 
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the Eight Mile No.1 well to a new Ft. Union Well. An enlargement will need to be 
filed with this well to document an increased area of service, a higher rate of 
production and a deeper well. 

The proposed depth of this new well would be approximately 2,300 feet. This depth 
will fully· penetrate or at least penetrate more than 80% of the Tongue River Member 
of the Ft. Union Formation. The proposed well design would include a 9o/a-inch 
casing to a depth of approximately 1,250 feet with a production liner consisting of 
5Y2-inch steel casing and 5-inch stainless steel screen set inside a 7%-inch diameter 
borehole. This well design will also include a staging tool to help cement the 9o/a-inch 
casing in place in two cement runs and a stab-in baffle to assist in setting the 
production liner and performing a fresh water flush behind the screens to aid in the 
development of the well. A schematic diagram of the proposed well is shown in 
Figure 5-4. With an estimated static water level of approximately 675 feet, this 
design will allow for approximately 500 feet of drawdown. Assuming the 
transmissivity of the aquifer is 900 gpd/ft, theoretically the proposed well should be 
capable of producing approximately 220 gpm continuously for 31 days. Again, the 
production of methane gas will severely limit the production potential from the well. 
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CONSTRUCTION DETAILS 

-SILTSTONE 

1/4-INCH WALL THICKNESS 
SURFACE CASING SET AT 50 FEET BGL 

12 1/4-INCH DIAMETER 
BOREHOLE TO 1,250 FEET BGL 

UPPER HOLE ABOVE STAGE 
COLLAR CEMENTED WITH 
95 SACKS LITE TAILED WITH 
25 SACKS TYPE G TO APPROX. 60 FEET 
BGL, CEMENTED TOP 60 FEET FROM 
SURFACE WITH 20 SACKS LITE 

STAGE COLLAR 

BOHOM PORTION OF HOLE 
BELOW STAGE COLLAR 
CEMENTED WITH 155 SACKS 
LITE TAILED WITH 80 SACKS 
TYPEG 

9 5/8-INCH 0.0., 36 LB/FT, API J-55, 
STEEL CASING SET AT 
1,250 FEET BGL 

LINER/HANGER/PACKER 
ASSEMBLY SET AT 
1 ,220 FEET BGL 

5-INCH PIPE SIZE, V-SLOT, 
CONTINUOUSLY WIRE-WOUND, 
0.015-INCH SLOT OPEINING 
STAINLESS STEEL SCREEN (TYP) 

7 718-INCH DIAMETER BOREHOLE 
TO 2,315 FEET BGL 

5 1/2-INCH O.D., 15.5 LB/FT, J-55 , 
STEEL LINER TO 2,300 FEET BGL 

CENTRALIZER 

SHALE BASKET PLACED ABOVE 
EACH SCREEN SECTION 

STAB-IN SLEEVE FOR FLUSHING 
BEHIND THE CASING AND SCREEN 

CEMENTING SHOE 

WELL TDAT 2315 FEET BGL 

-COAL 

EIGHT MILE/HIGH PLAINS 
REGIONAL SYSTEM 

SCHEMATIC WELL DIAGRAM 

FIGURE 5-4 



Location: 8-Mile Subdivision 
Date: 7/28/2004 
Pumping Equipment: 25 hp. Red Jacket set @ 805' 
Measuring Device: Digital Flow Meter - Air Une- 200 psi Weksler Gauge 
Tested By: T. Barritt & M. Brayton 

Recovery Period: 7/27/2004 - 8:00:00 PM 
Pump Start Tme: 7/28/04 - 9:20 AM 
SWL 56 psi = 676' BGS 
Totalizer @ Start: 10274.6 bbl 
Totalizer @ Finish: 10444.8 bbl 
Murphy Switch: Start - 36.5 
Rate: 50gpm 

Elapsed 
Time Air Line Draw Down Water Level 

Time Minutes (psi) (tt) (tt) bgs Comments 
9:20:00 0.1 56 675.64 Totalizer = 10274.6 
9:20:30 0.5 55 2.31 677.95 Murphy Switch= 36.5 lb 
9:21:00 1 54 4.62 680.26 
9:21:30 1.5 53.75 5.1975 680.8375 
9:22:00 2 52.5 8.085 683.725 
9:22:30 2.5 51.75 9.8175 685.4575 
9:23:00 3 51 11.55 687.19 
9:23:30 3.5 50.75 12.1275 687.7675 
9:24:00 4 50.5 12.705 688.345 
9:24:30 4.5 50 13.86 689.5 
9:25:00 5 49.85 14.2065 689.8465 
9:25:30 5.5 49.75 14.4375 690.0775 
9:26:00 6 49.5 15.015 690.655 
9:26:30 6.5 49.25 15.5925 691.2325 
9:27:00 7 49 16.17 691.81 
9:27:30 7.5 48.85 16.5165 692.1565 
9:28:00 8 48.75 16.7475 692.3875 
9:28:30 8.5 48.5 17.325 692.965 
9:29:00 9 48.25 17.9025 693.5425 
9:29:30 9.5 48 18.48 694.12 
9:30:00 10 48 18.48 694.12 
9:30:30 10.5 48 18.48 694.12 
9:31:30 11 47.85 18.8265 694.4665 
9:31:30 11.5 47.75 19.0575 694.6975 
9:32:00 12 47.5 19.635 695.275 
9:32:30 12.5 47.25 20.2125 695.8525 
9:33:00 13 47 20.79 696.43 
9:34:00 14 47 20.79 696.43 
9:35:00 15 46.75 21.3675 697.0075 
9:36:00 16 46.5 21.945 697.585 
9:37:00 17 46.25 22.5225 698.1625 
9:38:00 18 46.15 22.7535 698.3935 
9:39:00 19 46 23.1 698.74 
9:40:00 20 46 23.1 698.74 
9:41:00 21 45.'75 23.6775 699.3175 
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9:42:00 22 45.75 23.6775 699.3175 
9:43:00 23 45.75 23.6775 699.3175 
9:44:00 24 45.5 24.255 699.895 
9:45:00 25 45.25 24.8325 700.4725 
9:46:00 26 45 25.41 701.05 
9:47:00 27 44.75 25.9875 701.6275 
9:48:00 28 44.5 26.565 702.205 
9:49:00 29 44.25 27.1425 702.7825 
9:50:00 30 44.25 27.1425 702.7825 
9:55:00 35 44 27.72 703.36 
10:00:00 40 43.75 28.2975 703.9375 
10:05:00 45 43.25 29.4525 705.0925 
10:10:00 50 43 30.03 705.67 
10:15:00 55 42.5 31.185 706.825 
10:20:00 60 42.25 31.7625 707.4025 
10:25:00 65 42 32.34 707.98 Tot. = 10,309.2 bbl 
10:30:00 70 41.75 32.9175 708.5575 
10:35:00 75 41.5 33.495 709.135 
10:40:00 80 41.25 34.0725 709.7125 
10:45:00 85 41 34.65 710.29 
10:50:00 90 40.75 35.2275 710.8675 
11:00:00 100 40.25 36.3825 712.0225 Tot. = 10,330.2 bbl. 
11 :10:00 110 40 36.96 712.6 Murph = 38 psi 
11:20:00 120 39.75 37.5375 713.1775 
11:30:00 130 39.5 38.115 713.755 
11:40:00 140 39.25 38.6925 714.3325 
11:50:00 150 39 39.27 714.91 
12:00:00 160 38.5 40.425 716.065 Tot. = 10,364.3 bbl 
12:10:00 170 38 41.58 717.22 Murphy = 38.5 
12:20:00 180 37.75 42.1575 717.7975 
12:30:00 190 37.5 42.735 718.375 
12:40:00 200 37 43.89 719.53 Murphy = 39.25 psi 
13:00:00 220 36.5 45.045 720.685 Tot. @12:45 10,388 
13:30:00 250 36 46.2 721.84 Overflowing-rate = 50 gpm 
14:00:00 280 36 46.2 721.84 1 :55 Tot.= 10,444.8 
14:30:00 310 36 46.2 721.84 ShutDown 

Recovery 
Elapsed Residual 

Time Air Line Water Level Drawdown 
Time Minutes (psi) (ft) bgs (ft) Comments 

14:30:00 0.00 36.00 721.84 46.20 
14:30:30 0.50 37.00 719.53 43.89 
14:30:45 0.75 38.00 717.22 41.58 
14:31:00 1.00 38.25 716.64 41.00 
14:31:30 1.50 39.50 713.76 38.12 
14:31:45 1.75 40.00 712.60 36.96 
14:32:30 2.50 40.25 712.02 36.38 
14:33:00 3.00 40.50 711.45 35.81 
14:34:00 4.00 41.00 710.29 34.65 
14:35:00 5.00 41.50 709.14 33.50 
14:36:00 6.00 42.00 707.98 32.34 
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14:37:00 7.00 42.25 707.40 31.76 
14:38:00 8.00 42.50 706.83 31.19 
14:39:00 9.00 43.50 704.52 28.88 
14:40:00 10.00 43.75 703.94 28.30 
14:42:00 12.00 44.00 703.36 27.72 
14:43:00 13.00 44.00 703.36 27.72 
14:44:00 14.00 44.00 703.36 27.72 
14:45:00 15.00 44.00 703.36 27.72 
14:50:00 20.00 45.00 701.05 25.41 
14:55:00 25.00 45.75 699.32 23.68 
15:00:00 30.00 46.25 698.16 22.52 
15:05:00 35.00 46.50 697.59 21.95 
15:10:00 40.00 47.00 696.43 20.79 
15:15:00 45.00 47.50 695.28 19.64 
15:20:00 50.00 48.00 694.12 18.48 
15:30:00 60.00 48.25 693.54 17.90 
15:40:00 70.00 49.00 691.81 16.17 
15:50:00 80.00 50.00 689.50 13.86 
16:00:00 90.00 50.00 689. SO 13.86 
16:10:00 100.00 SO.25 688.92 13.28 
16:20:00 110.00 SO.50 688.35 12.71 
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SECTION 6 
Conclusions and Recommendations 

6.1 Conclusions 

6.1.1 Eight Mile Water Supply System 
From the testing of the Eight Mile No.1 well, the aquifer appears to be fairly prolific 
in the area. From discussions with Duane Faucett (Operator of the Eight Mile Water 
System), the well has a tendency to make substantial amounts of gas. The Cook 
Road well located to the northeast also makes significant quantities of gas. It also 
appears that the well has started to fail. The production of sand has increased and 
during the last installation of a new pump, chunks of steel were brought out of the 
Eight Mile well. To overcome the problems with gas and sand production, a smaller 
pump has recently been installed (downsized from 30 Hp to 20 Hp) in the Eight Mile 
well to reduce the production from the well to about 50 gallons per minute (gpm). 
Because of the thin walled casing used in the well, it is not surprising that the well 
may be in the initial stages of well failure. Overall, the Eight Mile water system, 
which is primarily constructed with 6-inch water mains, is adequately designed to 
convey water to its users. The Eight Mile storage tank needs minor foundation 
repairs and the District is deficient about 24,500 gallons of required storage per 
WDEQ's Rules and Regulations. 

Because the regional water system is still very early in the conceptual phase, costs 
to upgrade the Eight Mile water system were developed based on just the necessary 
improvements for Eight Mile without any consideration to a regional system. These 
upgrades include the construction of a new 87,000 gallon standpipe storage tank, 
rehabilitation of the foundation of the existing tank, completion of the proposed new 
Ft. Union well (submersible pump/motor/cable, pitless adapter, drop pipe and airline) 
and desired upgrades to the existing chlorination/pump house. The upgrades to the 
chlorination/pump house would include reconfiguring the yard piping so that the 
storage tanks can be isolated from the pump house and to replace the 5 hp booster 
pump and some of the interior piping and fittings as necessary. The repairs to the 
existing tank would allow it to be utilized as a backup storage supply during 
emergencies and repairs and/or as a means of storing additional water for fire 
suppression. If this tank is used to store additional water for fire suppression, a water 
management program will need to be implemented to frequently turn the water over 
in the old storage tank to prevent it from becoming stagnant and compromising the 
distribution when used during a fire. 

The costs for these recommended improvements to the Eight Mile System are 
tabulated in Table 6-1. This table does not include the costs to drill a new Ft. Union 
well because this well is proposed to be completed under a continuation of this 
WWDC Level II project. 
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TABLE 6-1 
Eight Mile Water System Cost Estimate 

tT&MNO. .,... DlSCRlP1tON QUAN11TY UNl'fS . UNtTC08T EXTENSION 
. 

1 6" PVC Water Main - l.F. $ 20.00 $ -
2 . 8" PVC Water Main - l.F. $ 23.00 $ -
3 Fire Hy9rant, Complete - Each $ 2,100.00 $ -
4 6" Gate Valve - Each $ 900.00 $ -
5 8" Gate Valve - Each $ 1,100.00 $ -
6 Water Meters/Meter Pits - Each $ 1,500.00 $ -
7 1" Service Unes - l.F. $ 5.00 $ -
8 15" Bore w/casing - l.F. $ 225.00 $ -
9 Remove Existing Fire Hydrant - Each $ 1,000.00 $ -
10 Drill, Complete & Develop Ft. Union Well 1.00 Lump Sum $ 220,000.00 
11 Test Pump New Well - Lump Sum $ 30,000.00 $ -
12 Pump, Motor, Drop Pipe, Pitless, Controls 1.00 Lump Sum $ 50,000.00 $ 50,000.00 
13 Seeding 1.0 Acre $ 1,000.00 $ 1,000.00 
14 87,OOOGaI. StandpipelTank 1.0 Lump Sum $ 113100.00 $ 113,100.00 
15 Chlorination/Pump House - Lump Sum $ 125,000.00 $ -
16 Rehabilitate Existing Tank/Site 1.00 Lump Sum $ 30,000.00 $ -
17 Update Existing 8-Mile Chlorination/Pump House 1.00 Lump Sum $ 20,000.00 $ 20,000.00 
18 Surface/Road Restoration 0.10 Lump Sum $ 50,000.00 $ 5,000.00 

TOTAL CONSTRUCTION COST $ 189,100.00 

Assumes not sharing of costs with High Plains Subdivision. 

A breakdown of the estimated costs to the individual users in the Eight Mile 
subdivision is tabulated in Table 6-2. As shown in this table, the engineering costs 
for both the design and the construction administration are based on a percentage of 
just the estimated Level III construction costs which are $189,100. The format used 
to generate these user's costs follows the standard WWDC format which 
incorporates a 150/0 contingency. Table 6-2 also reflects the cost to the district to 
purchase the proposed Ft. Union well that is being recommended as being drilled as 
part of the continuation of this Level II project. The estimated cost for this well is 
$242,024 (these costs are discussed in more detail later on in this Section). As 
shown in Table 6-2 the cost for the Level II well has been reduced to $206,724. This 
reduction accounts for the following Level II items associated with the drilling, 
completion, development and testing of the well that are not passed along to the 
users as part of the Level III funding package: 

Geophysical Logging of 12%-inch Borehole $5,400 
Geophysical Logging of 7Ya-inch Borehole $5,400 
Furnish and Install Test Pumping Equipment $16,000 
Conduct the Pump Test $8.500 

Total Reduction of Level II Well Cost $35,300 

The total cost to purchase the well, $206,724, has been factored in to the overall 
project cost of $471,846. Because % of the cost to drill the well is covered by a grant 
from the WWDC as part of the Level II project, the remaining % cost of the well to be 
purchased by the Eight Mile Improvement and Service District is not eligible for a 
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grant from WWDC. By summing the total cost to purchase the well into the total 
project cost, the % cost of the well that is covered by the WWDC grant as part of the 
Level II funding package is accounted for. 

TABLE 6-2 
Eight Mile User Cost Estimate 

Preparation of Final Plans and Specifications $ 18,910 

Permitting and Mitigation $ 5,000 

Legal Fees $ 2,000 

IAcquisition of Access and Rights of Way $ -
Cost of Project Components 

Construction Cost - 8 Mile $ 189,100 

Construction Cost - High Plains $ -
Construction Cost - Big Sky $ -

Construction Cost - High Country Estates $ -
Construction Cost - Mountain View $ -
Construction Cost - Bennor $ -

Construction Cost Subtotal #1 $ 189,100 

Engineering Costs = CCS#1 x 10% $ 18,910 

Subtotal #2 $ 208,010 

Contin~ncy = Subtotal #2 x 15% $ 31,202 

Construction Cost Total $ 239,212 

Level II Well Costs $ 206,724 

PROJECT COST TOTAL $ 471,846 

COST PER LOT $ 13,878 
WWDC GRANT @ 50% $ 6,939 

State Revolving Loan Fund @ 50% $ 6,939 
Monthly Payment @ 2.5% for 20 Years $ 36.77 

COST PER LOT W/O $5,000 Permitting $ 13,731 
WWDC GRANT @ 50% $ 6,865 

WWDC LOAN @ 50% $ 6,865 
Monthly Payment @ 6ot. for 20 Years $ 49.19 

The cost per lot was calculated by dividing the total construction cost of $471,846 by 
34 lots. The funding of this cost was then presented on a monthly basis for two 
different funding source packages. The first package would involve a 50% grant from 
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the WWDC with the remainder of the cost ($6,939/10t) to be covered by a loan from 
the State Revolving Loan Fund, which currently carries an interest of 2.5% and is 
amortized over a 20-year period. The individual user cost with this funding package, 
as shown in Table 6-2 is $36.77 per month. An environmental evaluation, complete 
with a 3O-day advertising period and public meeting, will have to be conducted prior 
to construction of the well in order to qualify for SRF funding. 

The second funding package involves again a 50% grant from the WWDC, but the 
remaining balance is to be funded with a loan from the WWDC. These costs were 
presented in the event that the sponsor did not wish to pursue federal funding (State 
Revolving Loan) which is slightly more involved and time consuming to pursue. The 
$5,000 that was associated with the cost to pursue this funding has been subtracted 
from the overall project cost. A loan from WWDC is at an interest rate of 60/0. For a 
comparison with the State Revolving Loan package, the monthly user cost was 
calculated based on a 20-year amortization package. This monthly cost is shown in 
Table 6-2. A longer amortization period is possible with the WWDC, and if this same 
$6,8651lot loan amount is amortized over a 30-year period the cost per month to the 
user is reduced from $49.19 as shown in Table 6-2 to $41.16. 

Other sources of funding, such as the State Lands Investment Board and Rural 
Utility Service (RUS) also exist. The interest rates from the State Lands Investment 
Board are typically the same as the rates available from the Wyoming Water 
Development Commission. Because of the income of the residents in Eight Mile 
Subdivision, it may not qualify for funding from the RUS. 

6.1.2 High Plains Water Supply System 
The condition of the High Plains well was too uncertain to try to conduct a pump test 
on that well. Like the Eight Mile well, it is also constructed with thin walled casing, 
but it is completed much shallower than the Eight Mile well in the Wasatch 
Formation. The well is reported to have a hole in the casing at a depth of about 90 
feet. The pump was recently replaced and was also set lower than the previous 
pump, which increased the pumping capacity from approximately 5 gpm to about 12 
gpm. Because of the construction, it is probably not worth the expenditure to try to 
rehabilitate the well. Like the Eight Mile water system, the High Plains distribution 
system, which is constructed with 6-inch water mains, is adequately designed to 
convey water to its users. High Plains also requires additional storage. 

Again, because the regional water system is still very early in the conceptual phase, 
costs to upgrade the High Plains water system were developed based on just the 
necessary improvements required to convey water from the improved Eight Mile 
water system to the High Plains subdivision. These upgrades include a 4-inch 
pipeline from the Eight Mile distribution system to be tied in with the existing High 
Plains system. The other improvements recommended involved the installation of 
water meters. This is generally a requirement to be eligible for State Revolving Loan 
funds or funds from the State Lands Investment Board. The estimated construction 
cost to improve the High Plains water system by connecting it with the Eight Mile 
system is shown in Table 6-3. Also shown in this table is the percentage of costs for 
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the upgrades to the Eight Mile system from which High Plains will benefit. These 
include the new Ft. Union well, the completion of the Ft. Union Well, the new 87,000 
gallon storage tank, upgrading the chlorination/pump house and reclamation. The 
percentage of these costs that were assigned to High Plains was 210/0. This 
percentage was calculated by dividing the combined number of High Plains lots (9) 
by the total number of lots in the combined subdivision system - 43 (34 - Eight Mile 
and 9 High Plains). The total estimated construction cost to tie High Plains in with 
Eight Mile is $125,720. 

TABLE 6-3 
High Plains Subdivision Cost Estimate 

I- PVC y.Jater Main 
:irE Hydrant. 

~ .- ( ,ate Valve 
: t- ( ,ate Valve 
• Vater Pits* 

II iervice Unes 
5" Bore WYI_~"'~ 

Existing ire Hydrant 
trill. & levelop Ft. UnionWeU 
'est Pump ew 'J eU 

) Well 
We Locatoo 

7,000 Gal. lanK 
iouse 

=xistina 
looa te =xisl ina8-Ml~ .... 't' House 

1 :ac, 
3 ac, 

- ac, 
9 :ac, 

- L.F 
- L.F. 
- Eac 

_0.21 Lump ;Um 
Lump lum 

0.21 Lump lum 
0.21 Au 
0.21 Lump ;um 
- Lump ;um 
- Lump ;um 

0.21 Lump ;um 
0.021 Lump ;um 

TOTAL CONSTRUCTION COST 

Assumes sharing cost of wett. storage, treatment with Eight Mile Subdivision 

-
2. 2,100.00 

2.700.00 
1 -
1 1~~nn 

! -
-
-

2(h, 
~ 

~ 1n~nn 

420.00 
1 23,751.00 
1~ -

-
4?OO nn 
1,050.00 

$ 125,721.00 

*This item is not funded by the Wyoming Water Development Commission, but is eligible for funding at the same 
rates and conditions from the State Lands Investment Board. 

A breakdown of the estimated costs to the individual users in the High Plains 
subdivision is tabulated in Table 6-4. As shown in this table, the engineering costs 
for both the design and the construction administration are based on a percentage of 
just the estimated Level III construction costs which are $125,720. The format used 
to generate these users costs follows the same standard WWDC format discussed 
previously which incorporates a 150/0 contingency. Table 6-4 also reflects the 
percentage of the cost to the High Plains Homeowners Association to purchase the 
proposed Ft. Union well that is being recommended as being drilled as part of the 
continuation of this Level II project. The estimated purchase cost for this well is 
$206,724. Table 6-4 shows that High Plains' percentage of cost to purchase the well 
is $43,412. The total project cost is $181,610. 

The cost per lot was calculated by dividing the total construction cost of $181,610 by 
9 lots. The funding of this cost was then presented on a monthly basis. The 
assumed funding package would involve a 500/0 grant from the WWDC with the 
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remainder of the cost ($10,089/10t) to be covered by a loan from the State Revolving 
Loan Fund which carries an interest of 2.50/0 and is amortized over a 20 year period. 
The individual user cost with this funding package, as shown in Table 6-4 is $53.46 
per month. 

If a loan from just the WWDC is pursued, the construction project could be reduced 
from $125,720 to $112,220 by the deletion of the water meterslwater meter pits. The 
$5,000 permitting fee would also be reduced which in the end would decrease the 
overall funding package from $181,610 to $158,180. The monthly cost to the user to 
finance % of this project cost with a 60/0 loan from the WWDC amortized over 20 
years and 30 years would be $125.92 and $105.38, respectively. 

TABLE 6-4 
High Plains User Cost Estimate 

Preparation of Final Plans and SpecifICations ( a ) 

Pennittit1R and Mitigation 

Legal Fees 

~uisition of Access and Rights of Way 

Cost of Project Components 

Construction Cost - 8 Mile 

Construction Cost - High Plains 

Construction Cost - Big Sky 

Construction Cost - High Country Estates 

Construction Cost - Mountain View 

Construction Cost - Bennor 

Construction Cost Subtotal #1 

Engineering Costs = CCS#1 x 10% ( a ) 

Subtotal #2 

Contingency = Subtotal #2 x 15% 

Construction Cost Total 

Level II Well Costs 

PROUECT COST TOTAL 

COST PER LOT 
WWDC GRANT @ 50% 

State Revolving Loan Fund @ 2.5% 
Monthly payment @ 2.5% for 20 Years 

COST PER LOT W/O $5,000 Permitting 
WWDC GRANT @ 50% 

WWDC LOAN @ 50% 
Monthly Payment @ 6% for 20 Years 
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$ -

$ 125,721 

$ -
$ -
$ -
$ -
$ 125,721 

$ 12,572 

$ 138,293 

$ 20,744 

$ 12,572 

$ 5,000 

$ 5,000 

$ -

$ 159,037 

$ 43,412 

$ 181,609 

20,178.80 
$ 10,089 
$ 10,089 
$ 53.46 

$ 20,179 
$ 10,089 
$ 10,089 
$ 144.57 



6.1.3 Regional Water Supply System 
As part of this study, a cursory evaluation of developing a regional water supply 
system was performed. Potential participants in this proposed regional system 
include9 Big Sky Subdivision, High Country Estates, Mountain View Subdivision and 
Bennor Subdivision (See Figure 6-1). Preliminary cost estimates were developed 
and an estimated end cost to the user calculated. These costs are presented in 
Tables 6-5 through 6-12. 

FIGURE 6-1 

These costs were presented in a public meeting to home owners in the study area. 
Based on these cost estimates, it does not appear that there is much interest in 
pursuing a regional water system that would be inclusive of the six developments 
mentioned. A number of different scenarios were run to evaluate different options to 
service the subdivisions to the south of Interstate 90. Unfortunately, the cost to 
service High Country Estates and Mountain View Subdivisions on the south side of 
Interstate 90 are probably too high to generate much interest in the near future 
regardless of the option chosen. It is our understanding that the Bennor Subdivision 
is being developed with its own water supply. Therefore, there will probably not be 
much interest in joining a small regional system from those subdivisions south of 
Interstate 90. Although immediately adjacent to Eight Mile Subdivision, home owners 
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from Big Sky Subdivision have also shown very little interest in participating in a 
combined water system with Eight Mile or in the proposed regional system. 

When looking at an overall regional system, 8-inch pipe was chosen to service the 
High Plains subdivision, which was then designed to cross over to the subdivisions 
south of Interstate 90. If the subdivisions to the south of Interstate 90 are not 
included in a regionalized concept, a pipeline to service only the High Plains 
subdivision should probably be reduced to about 4 inches to reduce costs and avoid 
stagnation in the pipeline. Tables 6-3 and 6-4 reflect the costs using a 4-inch 
pipeline. The High Plains subdivision presents somewhat of a problem because with 
only 8 taps on the system, they do not qualify for funding under the guidelines of the 
Wyoming Water Development Commission. For them to be eligible for Wyoming 
Water Development Commission funding, they need to join with a larger water 
purveyor like the Eight Mile Subdivision. 

I~ 

TABLE 6-5 
Big Sky Subdivision Cost Estimate 
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TABLE 6-6 
High Country Estates Cost Estimate 

1TI ... 8CRtPtION .QUAtnTTY t UNITS UNIT COST EXTENSION 
. J r 

6" PVC Water Main 9,725 L.F. $ 20.00 $ 194,500.00 
8" PVC Water Main 3,800 L.F. $ 23.00 $ 87,400.00 
Fire Hydrant, Complete 6 Each $ 2,100.00 $ 13,521.95 
6" Gate Valve 15 Each $ 900.00 $ 13,543.90 
8" Gate Valve 2 Each $ 1,100.00 $ 2,200.00 
Water Meters/Meter Pits 25 Each $ 1,500.00 $ 37,500.00 
1" Service lines 3,750 L.F. $ 5.00 $ 18,750.00 
15" Bore w/casing 250 L.F. $ 225.00 $ 56,250.00 
Remove Existing Fire Hydrant 1 Each $ 1,000.00 $ 1,000.00 
Drill, CorOOIete & Develop Ft. Union Well 61.0% lump Sum $ 220,000.00 $ 134,146.34 
Test Pump New Welt 61.0% lump Sum $ 30,000.00 $ 18,292.68 
Conversion to Production Well 61.0% lumoSum $ 50,000.00 $ 30,487.80 
Seedina 8 Acre $ 2,000.00 $ 16,000.00 
200,000 Gal. Standpipe/Tank 61.0% lump Sum $ 200,000.00 $ 121,951.22 

Chlorination/Pump House 61.0% lumoSum $ 125,000.00 $ 76,219.51 
Rehabilitate Existing Tank - lump Sum $ 30,000.00 $ -
Update Existing 8-Mile Chlorination/Pump House - lump Sum $ 20,000.00 $ -
SurfacelRoad Restoration 0.2 lump Sum $ 50,000.00 $ 10,000.00 

TOTAL CONSTRUCTION COST $ 831,763.41 

TABLE 6-7 
Mountain View Subdivision Cost Estimate 

TOTAL CONSTRUCTION COST 582,561.59 
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TABLE 6-8 
Bennor Subdivision Cost Estimate 

tTEM~ ~>OJ$CRf~ .. QUAN1ltV UNiT. UNlTCG8l' EXTENSION 
I: ),. 

1 6" PVC Water Main - l.F. $ 20.00 $ -
2 8" PVC Water Main 3,600 l.F. $ 23.00 $ 82,800.00 
3 Fire ~rant, Complete 3 Each $ 2,100.00 $ 6,300.00 
4 6" Gate Valve - Each $ 900.00 $ -
5 8" Gate Valve 5 Each $ 1,100.00 $ 5,500.00 
6 Water MeterslMeter Pits - Each $ 1,500.00 $ -
7 1" Service Lines - l.F. $ 5.00 $ -
8 15" Bore w/casing - l.F. $ 225.00 $ -
9 Remove Existing Fire H~t - Each $ 1,000.00 $ -
10 Drill, Complete & Develop Ft. Union Well - Lump Sum $ 220,000.00 $ -
11 Test Pump New Well - Lump Sum $ 30,000.00 $ -
12 Conversion to Production Well - Lump Sum $ 50,000.00 $ -
13 2.5 Acre $ 2,000.00 $ 5,000.00 
14 200,000 Gal. StandpipelTank - Lump Sum $ 200,000.00 $ -
15 ChIorinationJPump House - Lump Sum $ 125,000.00 $ -
16 Rehabilitate Existing Tank - Lump Sum $ 30,000.00 $ -
17 Update Existing 8-Mile Chlorination/Pump House - Lump Sum $ 20,000.00 $ -
18 SurfacelRoad Restoration 0.2 Lump Sum $ 50,000.00 $ 10,000.00 

TOTAL CONSTRUCTION COST $ 109,600.00 
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TABLE 6-9 
Big Sky User Cost Estimate 

Preparation of Final Plans and Specifications 

Permitting and Mitigation 

legal Fees 

IAcquisition of Access and Rights of Way 

Cost of Project Components 

Construction Cost - 8 Mile 

Construction Cost - High Plains 

Construction Cost - Big Sky 

Construction Cost - High Country Estates 

Construction Cost - Mountain View 

Construction Cost - Bennor 

Construction Cost Subtotal #1 

Engineering Costs = CCS#1 x 10% 

Subtotal #2 

Contingency = Subtotal #2 x 15% 

Construction Cost Total 

PROJECT COST TOTAL 

COST PER LOT 
WWDC GRANT @ 50% 

State Revolving Loan Fund @ 50% 
Monthly Payment @ 2.5% for 20 Years 
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$ -

$ -

$ 217,400 

$ -

$ -
$ -
$ 217,400 

$ 21,740 

$ 239,140 

$ 35,871 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

21,740 

10,000 

10,000 

15,000 

275,011 

331,751 

33,175 
16,588 
16,588 

87.90 



TABLE 6-10 
High Country User Cost Estimate 

Preparation of Final Plans and Specifications 

_ Permitting and Mitigation 

Legal Fees 

Acquisition of Access and Rights of Way 

Cost of Project Components 

Construction Cost - 8 Mile 

Construction Cost - High Plains 

Construction Cost - Big Sky 

Construction Cost - High Country Estates 

Construction Cost - Mountain View 

Construction Cost - Bennor 

Construction Cost Subtotal #1 

Engineering Costs = CCS#1 x 10% 

SUbtotal #2 

Contingency = Subtotal #2 x 150/0 

Construction Cost Total 

PROJECT COST TOTAL 

COST PER LOT 
WWDC GRANT @ 50% 

State Revolving Loan Fund @ 50% 
Monthly Payment @ 2.5% for 20 Years 
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$ -

$ -

$ -
$ 831,763 

$ -

$ -
$ 831,763 

$ 83,176 

$ 914,940 

$ 137,241 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

83,176 

10,000 

10,000 

15,000 

1,052,181 

1,170,357 

46,814 
23,407 
23,407 
124.04 



TABLE 6-11 
Mountain View User Cost Estimate 

Preparation of Final Plans and Specifications 

. Permitting and Mitigation 

Legal Fees 

IAcquisition of Access and Rights of Way 

Cost of Project Components 

Construction Cost - 8 Mile 

Construction Cost - High Plains 

Construction Cost - Big Sky 

Construction Cost - High Country Estates 

Construction Cost - Mountain View 

Construction Cost - Bennor 

Construction Cost Subtotal #1 

Engineering Costs = CCS#1 x 100/0 

Subtotal #2 

Contingency = Subtotal #2 x 15% 

Construction Cost Total 

PROJECT COST TOTAL 

COST PER LOT 
WWDC GRANT @ 50% 

State Revolving Loan Fund @ 5O~. 
Monthly Payment @ 2.5% for 20 Years 
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$ -
$ -
$ -
$ -
$ 582,562 

$ -

$ 582,562 

$ 58,256 

$ 640,818 

$ 96,123 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

58,256 

10,000 

10,000 

15,000 

736,940 

830,197 

51,887 
25,944 
25,944 
137.48 



TABLE 6-12 
Bennor Subdivision User Cost Estimate 

Preparation of Final Plans and Specifications 

Permitting and Mitigation 

Legal Fees 

Acquisition of Access and Rights of Way 

Cost of Project Components 

Construction Cost - 8 Mile 

Construction Cost - High Plains 

Construction Cost - Big Sky 

Construction Cost - High Country Estates 

Construction Cost - Mountain View 

Construction Cost - Bennor 

Construction Cost Subtotal #1 

Engineering Costs = CCS#1 x 10% 

Subtotal #2 

Contillyut I"Y = Subtotal #2 x 15% 

Construction Cost Total 

PROJECT COST TOTAL 

COST PER LOT 
WWDC GRANT @ 50% 

State Revolving Loan Fund @ 5OV. 
Monthly Payment @ 2.5% for 20 Years 
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$ -
$ -
$ -
$ -
$ -
$ 109,600 

$ 109,600 

$ 11,000 

$ 120,600 

$ 18,100 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

11,000 

10,000 

10,000 

15,000 

138,700 

184,700 

1,256 
628 
628 

3.33 



6.2 Recommendations 

It is recommended that the Level II project be extended to facilitate drilling a 
replacement well for the Eight Mile subdivision well. The estimated cost for this well 
is $342,700 including engineering and contingencies (See Table 6-13). During the 
course of the extended Level II program, the construction costs can be refined to 
reflect changes in steel and petroleum prices; the latter which impacts the material 
costs associated with plastic pipe and shipping. Although it is doubtful that the 
subdivisions south of Interstate 90 will join in a small regional system, this will give 
them enough time to verify that they would prefer to stay on individual wells. The 
additional time will also afford the leaders in the High Plains Subdivision more time 
to generate interest in joining with Eight Mile Subdivision in a larger water service 
area. 

TABLE 6-13 
Level II Estimated Eight Mile Replacement Well Cost 

ITEM DESCRIPTON QUANTITY UNITS UNIT PRICE ITEM TOTAL 
1 Mobilization/Demobilization 1 loS. $ 20,000.00 $ 20,000.00 
2 Drill For, Furnish, Install and Cernent 

Surface Casing 50 loF. $ 70.00 $ 3,500.00 
3 DriH 12 lI4-lnch Min. Dia. Borehole 1050 loF. $ 30.00 $ 31,500.00 
4 Conduct Geophysical Survey of 12 1/4-lnch 

Borehole loS. $ 5,400.00 $ 5,400.00 
5 Furnish and Install 9 5IS-lnch 0.0., 36 lb. 

API J- or K-55 Casing 1102 loF. $ 42.00 $ 46,284.00 
6 Furnish and Install Cernent Seal 1 loS. $ 18,000.00 $ 18,000.00 
7 DriH 7 7/S-lnch Diarneter Borehole 1200 loF. $ 16.00 $ 19,200.00 
8 Conduct Geophysical Survey of 7 7/8-lnch 

Borehole loS. $ 5,400.00 $ 5,400.00 
9 Furnish and Install 5 112-lnch, 15.51b/ft J- or 

K-55Casing 1050 loF. $ 25.00 $ 26,250.00 
10 Furnish and Install 5-lnch Pipe Size 

Stainless Steel Screen 200 loF. $ 70.00 $ 14,000.00 
11 Furnish and Install Liner/HangerlPacker 

Assembly, Stab-in Baffle, and Bottom 
Cementing Shoes 1 loS. $ 7,000.00 $ 7,000.00 

12 Well Development and Rig Time 30 Hours $ 325.00 $ 9,750.00 
13 Air Development 24 Hours $ 375.00 $ 9,000.00 
14 Standby Time 16 Hours $ 140.00 $ 2,240.00 
15 Furnish, Install and Remove Testing 

Equipment 1 loS. $ 16,000.00 $ 16,000.00 
16 Conduct Pumping Test 100 Hours $ 85.00 $ 8,500.00 

Subtotal $ 242,024.00 

Engineering $ 50,000.00 
Environmental Assessment for SRF $ 6,000.00 

Subtotal $ 298,024.00 

15 Pecent Contingency $ 44,703.60 

Total $ 342,700.00 
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As indicated previously, the existing 87,000-galion storage tank has problems with 
its foundation. It is recommended that a second tank of the same size be 
constructed adjacent to the existing tank. By constructing the same size tank, the 
existing tank can be used for back up to a new tank for periods when it has to be 
taken out of service for cleaning or maintenance. It could also be used for additional 
storage- during peak summer demand periods if necessary. To meet Wyoming 
Department of Environmental Quality requirements, a second tank needs to be built 
to provide adequate storage with a single water supply well or the existing well 
needs to be maintained for back up purposes in the event of a pump failure or 
problems with the main water supply well. By building a second tank both options 
could be maintained by the subdivision. 
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